Allovahlkampfia minuta nov. sp., (Acrasidae, Heterolobosea, Excavata) a new soil amoeba at the boundary of the acrasid cellular slime moulds.
INTRODUCTION 31
The class heterolobosea was first created on morphological grounds to unite the schizopyrenid 32 amoebae/amoeboflagellates with the acrasid slime moulds (Page & Blanton, 1985) , and 33 subsequent molecular genetic data supported this union (Roger et al. 1996 ; Keeling and 34 Doolittle, 1996) . The locomotory habit of these amoebae is to tend to produce an eruptive 35 pseudopod, often alternatively from one side and then the other, of the advancing front. The 36 heterolobosea are not directly related to other amoebae such as those within the Amoebozoa, 37 despite being similar in appearance and habit. The heterolobosean acrasid slime moulds are 38 very similar to the amoebozoan slime moulds too in life cycle, but these remarkable similarities 39 in appearance and function are most probably due to parallel evolution. 40
It is not usually possible to classify the trophozoites of this group morphologically since they 41 share very similar habits and appearances but many heterolobosean amoebae are also capable 42 of transforming into flagellates, these are so called amoeboflagellates. In addition, some 43 heterolobosean groups are comprised of flagellates only (e.g. Percolomonas and 44
Stephanopogon) having apparently lost the ability to adopt the ancestral amoeboid habit. 45
Heterolobosean amoebae which do not form flagellates were traditionally placed in the genus 46
Vahlkampfia (Page 1976) but it has since been shown that this group is not monophyletic and 47 other genera such as Paravahlkampfia and Neovahlkampfia were formed (Brown and De 48 Jonckheere 1999), to join other non-flagellate genera raised on morphological grounds. Further 49 analysis of 18S RNA genes has allowed many other organisms to be included with the 50 Heterolobosea and it is increasingly clear that it is an order with huge diversity (Pánek and 51
Čepička 2016; Pánek et al. 2017). In 2009 it was necessary to raise a further genus, named 52
Allovahlkampfia to place a new heterolobosean that did not fit elsewhere (Walochnik and 53
Mulec 2009). A number of other isolates have now been added and as the genus 54
Allovahlkampfia is presently configured, does not contain flagellates or amoeboflagellates but 55 all members so far characterised, produce cysts without opercula. Members of Allovahlkampfia 56 vary significantly in SSU rRNA sequence, with inserts present in some (Geisen et al. 2015) . 57
They are variable in size but the strain described in the present study which we name 58 Allovahlkampfia minuta, is the smallest. 59
One heterolobosean amoeboflagellate, Naegleria fowleri is dangerously pathogenic for humans 60 
METHODS AND MATERIALS 66
Soil samples were collected from the Glenfinnan viaduct at the north end of Loch Shiel, 67
Scotland, UK. Small quantities were settled on non-nutrient agar overlain with Neff's saline 68 overnight. Strips of this were then inverted onto non-nutrient agar plates spread with E. coli 69 (BL21) and monitored over a week for amoebal out growth. Small blocks were cut from the 70 leading outgrowth onto fresh agar plates spread with E. coli until clones of strain GF1 were 71 established. Large quantities of cloned GF1 amoebae were cultured on 2% agar YME plates 72 containing 0.01% yeast extract and 0.025% malt extract overlain with Neff's saline at room 73 temperature with E. coli as food organisms. For long term storage, the amoebae and cysts used 74 
RESULTS

102
The locomotive form is noticeably smaller than that of previously described members of this 103 genus (table 1) . It is often wider than it is long although this is usually temporary. Pseudopods 104 are produced eruptively from the anterior in a manner typical of the heterolobosean amoebae 105 (Fig. 1) . The trophozoites can also adopt a flabellate-like morphology. In culture GF1 106 trophozoites and cysts were observed to collect at the water air boundary and migrated on the 107 meniscus. Strain GF1 was found to produce aggregates of cysts on agar plates (Fig. 2) . Time-108 lapse video microscopy (see supplementary data and (Fig. 2) , cause keratitis in humans with herpes virus (Ozkoc 191 et al. 2008) and that this same strain produced a similar infection in rat models (Huseein et al. 192 2016) (presumably in the absence of herpes virus since it was not mentioned). A second case 193
where an amoeba closely related to Allovahlkampfia spelaea was reported to cause keratitis 194 has also been reported (Tolba et al. 2016 ) and this strain also caused keratitis in a rabbit model. 195
Whereas 93% of Acanthamoeba keratitis cases are associated with contact lens use (Radford 196 et al. 1998 Cysts. Spheroidal diameter 6.5 µm (range 4.7 -8.9) with a single cell wall and lacking pores. 215
The mononuclear cysts are usually formed in aggregates. 216
Etymology. This isolate is significantly smaller than any other described Allovahlkampfia 217 species, hence the name ''minuta''. 
